We study in detail percolation in a negative ''ghost'' field, and show that the percolation model crosses over, in the presence of a negative field h, to the lattice-animal model, as predicted by the field theory. This was done by exact solutions in one dimension and on a Cayley tree, and series expansions in general dimension. We confirm the scaling picture near the percolation threshold, and study the extended scaling ansatz for all values of h in terms of the nonlinear scaling field g h . Estimates for g h are obtained as a function of h in all dimensions. We also show how information on percolation clusters in all concentrations up to the percolation threshold may be extracted by studying the critical behavior of the generalized susceptibilities χ k (p,h) near their critical point p c (h) as a function of h, and obtain data on the cluster distribution function and on the ratio of perimeter bonds to cluster bonds, for large clusters for all 0≤p≤p c . The crossover function is studied in one dimension, mean-field theory and the ε expansion.
The statistics of clusters on diluted lattices have attracted much attention in the last decade. In the sitelattice-animal model' each site is assigned a fugacity K, and the number A"of clusters (animals) with n sites, scales, for large n, as 3"-n 'K,", where K, is a nonuniversal, lattice-dependent constant and 0, is the animal critical exponent. In the sitepercolation model' each site is present with probability p and absent with probability q =1 -p. Although the two models were defined above as site models, equivalent definitions apply for the bond models. From universality one expects the same critical behavior for both models, and a difference between the two kinds of models is expected only when dealing with nonuniversal quantities, such as K, .
Near the percolation threshold p" the number per site, B (n, p), of clusters with n sites, scales as B(n,p)=n 'f(n~p , -p~' ), (1.2) (1.3b) where 7p and lmLlp are related to the order-parameter exponent P and the susceptibility exponent y, of percolation, via (1.3a) which leads to' 9( ) -A (p) (1.5b) For p~0 the cluster numbers B (n, p) reduce to A"p", so one expects 0(0)=0, and A (p~o)= -ln(p)+0(1). 
where the ratio evaluated at p=O is the animal perimeter ratio, ' and C = -in (K, ) Fig. 3 ). The large-x behavior of G" is again consistent with the prediction (1.12). Note also that the remark after Eq. (2. 1) for one dimension applies also for the Cayley tree and we are not able to extract the scaling field g, . The amplitude ratios are readily read from Eq. (2.9) leading to R; /kl = I (i -3/2)I (j -3/2)/I (k -3/2)I (l -3/2) for all h.
The perimeter ratio is easily read from Eq. (2.4), leading to n /n =o.-1 for all concentrations below p"consistent with (1.15). Since the number of bonds and the number of sites differ on a Cayley tree by one, the bonds perimeter ratio is also equal to o. -1.
We expect that all universal quantities evaluated on the Cayley tree would hold for all dimensions larger than eight, the upper critical dimension for the animal problem. ' On the other hand, the universal quantities of the percolation model should hold for dimensions larger than six, the upper critical dimension in this model. ' ' 1(k -- ', ) [
The critical threshold p, (h ) ' Thus the estimates for the gap exponents are unbiased by the value of the critical point. In Fig. 4 we show the dependence of the effective gap exponent 6' on h, for two and three dimensions. We find a continuous but sharp change from 6, for h =0, to 6, = 1 in the range 0~-h + 0.05, which is equivalent to a small neighborhood of p, .
We also studied the crossover in the universal quantities S, zk&, defined by (2.3), using a method developed in Ref. 27 . The estimates for S are not biased by the values of the critical point nor the critical exponents. .140 000 000 000 000 000 00[2] 0.820 000 000 000 000 000 00 [2] -0.686 000 000 000 000 000 00[3 ] 0.635 000 000 000 000 000 00 [2] -0.832 200 000 000 000 000 00[4] -0.127 268 000 000 000 000 00 [5] Instead of reading dp, /dh from the graph, which may lead to large numerical uncertainties, we employed the following procedure, which uses the derivatives of g& with respect to p and to h: This is equivalent to not being exactly at the critical point, ' and we come back to this point in the next section.
The mere fact, that for negative h we find divergence at an h-dependent critical point, implies that the cluster Fig. 3 that in dimensions larger than one g& can be described very we11 by the Cayley tree result. We have shown how analysis of the singular points of the generalized susceptibilities 7& as a function of h can yield information about the percolation model well below the percolation threshold. In particular we obtained information on the cluster distribution and the perimeter ratio in all dimensions, via series expansions.
